Isolation of a novel mediator of ventral fate specification and repressor of ectopic axis formation in zebrafish  by Mullins, Mary et al.
within the epiblast. No difference is seen in the proliferation rate of
Rauber's layer TE compared to TE cells distant from the epiblast;
suggesting that, unlike the mouse, epiblast signalling is not required
for bovine TE proliferation. Apoptosis studies in whole embryos show
low levels of apoptosis in day 12 embryos. We are presently
determining whether there is an increase in apoptosis specifically
in Rauber's layer cells. We speculate that loss of Rauber's layer may be
a general requirement of mammals that is not apparent in mice due
to the unusual cup shape of the epiblast in this species. We will
present our model with supporting evidence from in situ hybridisa-
tion results of bovine ExE markers.
doi:10.1016/j.ydbio.2009.05.124
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Arabidopsis embryos have two developmental axes: apicalbasal
and centralperipheral. In a genetic screen to identify regulators of
peripheral identity, we isolated mutations in the GRAND CENTRAL
(GCT) and CENTER CITY (CCT) genes. GCT and CCT encode the
Arabidopsis homologs of MED13 and MED12, proteins that in yeast
and animals negatively regulate the transcriptional activator med-
iator. Analysis of meristem, central and peripheral markers in gct and
cct embryos demonstrates that GCT and CCT are required for pattern
formation only in early embryogenesis. After the heart stage (day 5),
patterning genes are expressed in a remarkably normal manner. The
predicted function of the GCT and CCT proteins combined with the
effect of gct and cct on embryo development suggests that GCT and
CCT act in early embryogenesis to transiently repress a transcriptional
program that otherwise interferes with pattern formation. These
studies have revealed a previously unknown mechanism regulating
the timing of pattern formation in embryogenesis.
doi:10.1016/j.ydbio.2009.05.125
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BMPs are evolutionarily conserved players in DV patterning of
bilarian embryos. They are best known acting as a morphogen in DV
patterning of Drosophila and vertebrates, but it is less clear whether
BMP acts in a similar way in other species, particularly in those with
cell lineage-dependent embryogenesis. To see how BMPs can act in
lineage-driven DV patterning, we characterized the roles of BMPs in
DV patterning of segmental ectoderm in the leech Helobdella.
Segmental ectoderm of the leech arises from four bilateral pairs of
teloblasts (N, O/P, O/P and Q). The N and Q lineages give rise to the
ventralmost and dorsalmost portions of the segmental ectoderm
respectively; their fates are specified as soon as the teloblasts are
born. The ipsilateral O/P lineages are positionally specified to adopt
either the ventrolateral (O) fate or the dorsolateral (P) fate. Here, we
identified Hau-BMP5-8, expressed specifically in the dorsalmost Q
lineage, as a short-range signal that induces the P fate. Moreover, BMP
signal upregulates Hau-gremlin, a secreted BMP antagonist. We
showed that Hau-gremlin selectively antagonizes Hau-BMP2/4 and
Hau-DVR, both of which are broadly expressed in normal develop-
ment. In contrast, Hau-BMP5-8 is not sensitive to Hau-gremlin-
mediated antagonism. Hence, we propose that the dorsally localized
Hau-BMP5-8 specifies the dorsolateral P lineage and upregulates
Hau-gremlin, which in turn prevents the ventrolateral O lineage from
adopting P fate by inhibiting the globally distributed Hau-BMP2/4
and Hau-DVR. The mechanism by which BMPs patterns leech
ectoderm has apparently deviated significantly from the paradig-
matic morphogen gradient models.
doi:10.1016/j.ydbio.2009.05.126
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Dorsalventral (DV)patterning relies upon themutual antagonismof
competing signaling pathways to establish a balance between
ventralizing BMP signaling and dorsal fate specification mediated by
the organizer. In zebrafish, the initial embryo-wide domain of BMP
signaling is refined into a morphogenetic gradient upon activation of
the maternal Wnt pathway dorsally, leading to repression of BMP
signaling dorsally and induction of dorsal fates. In contrast, a separate
signaling pathway operating via Wnt8 during zygotic phases of
embryogenesis limits dorsal fate specification and maintains expres-
sion of ventralizing genes in ventrolateral domains. We isolated a
recessive dorsalizing maternal-effect mutation of a component of the
Integrator Complex, whose only known role is to mediate the 3′ end
processing of the U1 and U2 spliceosomal snRNAs. In response to
widespread de-repression of dorsalizing genes, mutant embryos fail to
maintain expression of BMP ligand genes, fail to fully express the
repressors Vox and Ved, two genes downstream of Wnt8, and
consequently display multiple axes, delayed cell movements during
gastrulation and severe dorsalization. Of particular interest is the
remarkable similarity of the mutant phenotype to that of deficiency of
pou5f1/oct4, a POU domain-containing transcription factor whose
mammalian homolog has been shown to be necessary for the
maintenance of pluripotency of the epiblast and of embryonic stem
cells. Experiments tomore precisely determine themolecularmechan-
ism by which the affected genemediates DV patterning are under way.
doi:10.1016/j.ydbio.2009.05.127
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In vertebrates, excessive activity of the Spemann Organizer
produces dorso-anteriorized embryos comprising enlarged, mispat-
terned heads and diminished tails. Thus dorsoventral and anteropos-
terior patterning is molecularly coupled, but the underlying
mechanism is unclear. One critical pathway that couples vertebrate
D/V and A/P axis patterning is the Wnt/beta-catenin pathway. In
zebrafish, wnt8 loss of function produces embryos with expanded
dorsal and anterior fates and diminished ventral and posterior fates.
Wnt8 signaling is required in the ventrolateral mesendoderm to
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